are associated with severe disability in people with MS (Marrie et al., 2009) . However, older adults with MS may face many barriers (e.g. functional limitations) to engaging in healthy behaviors (Trojano et al., 2002) . Health promotion and wellness services may help older adults with MS engage in healthy behaviors. Clinical trials have demonstrated the effectiveness of health promotion and wellness programs to promote healthy behaviors and health-related quality of life in people with MS (Stuifbergen et al., 2003; Bombardier et al., 2008) .
Health promotion and wellness services can be defined as community-based programs that focus on promoting behaviors conducive to health, such as exercise, preventive screening and nutrition (Johnson and Breckon, 2007) . There has been limited research on the utilization of and unmet needs for health promotion and wellness services outside the context of clinical trials in people with MS. Previous health services research has focussed on the utilization of primary care, neurologists and rehabilitation services in people with MS (Beckerman et al., 2008; Minden et al., 2007) . Utilization of particular components of health promotion and wellness services has also been studied. For example, people with MS who have mobility problems or are over the age of 65 are less likely to utilize preventive screening services (Cheng et al., 2001; Maclurg et al., 2004) .
Even though health promotion and wellness services can result in substantial cost savings for Medicare (Ozminkowski et al., 2006) , older adults, in general, may have limited access to these services. One potential reason is retirement and not being able to participate in services previously offered in work settings (Wilson and Palha, 2007) . Wallace and Hirst found that older adults who have functional limitations are less likely to utilize communitybased services (Wallace and Hirst, 1996) . Sociodemographic characteristics, such as education, are also associated with utilizing health promotion services among older adults (Lave et al., 1995; Carrasquillo et al., 2001) .
Although much of the research to date on health promotion interventions has focussed on lifestyle change, there is a growing literature on the influence of environmental factors in utilizing health promotion services. Transportation difficulties, living in a rural community and not being married decrease the likelihood of utilizing health promotion services in older adults (Wallace and Hirst, 1996) . The physical and social environment, including transportation and income, are often cited as barriers to utilization and increase the need for health-promotion services in adults with disability (Neri and Kroll, 2003; Drainoni et al., 2006; Kim et al., 2009) .
Thus, MS-related symptoms and functional declines associated with older age and environmental factors may create many barriers for utilizing health promotion and wellness services (Rimmer, 2005; Harrison, 2006) . However, no studies to date have identified factors associated with the utilization of health promotion and wellness services among older adults with MS. Identifying such factors may be an important step into ensuring that these services are included in the overall care of older adults with MS. Furthermore, identifying factors may provide guidance for targeting efforts to increase utilization. Thus, the purpose of this study was to identify factors associated with the use of and unmet needs for health promotion and wellness services among middle-aged and older adults with MS.
Data were collected as part of a crosssectional study on identifying the unmet health-related service needs of people aging with MS. Health promotion and wellness services were 1 of 22 services addressed in the study. Previous studies have focussed upon the utilization of religious services, mental health services and occupational therapy (Garcia and Finlayson, 2005; Benjamins and Finlayson, 2007; . All three studies found that functional limitations and environmental factors were negatively associated with the use of these services.
The Behavioral Model of Health Services Use was chosen to guide the selection and analysis of variables (Andersen, 1995) . This commonly used model provides a framework for categorizing factors that can influence utilization of health-related services. Predisposing factors are the characteristics of the person (e.g. demographics characteristics) that predispose someone to use services. Enabling factors are the characteristics of the family, community and social environment that influence a person's ability to secure services. Need factors are indicators of health status, such as diagnoses and disability, which influence the individual to seek care. We selected variables in each category (i.e. predisposing, enabling and need) to ensure a comprehensive examination of the factors that Utilization of health promotion and wellness services 319 can influence the utilization and unmet needs of health promotion and wellness services. The section below describes the variables we selected, the hypotheses associated with those variables and the type of analyses conducted to test the hypotheses of the study.
METHODS
The cross-sectional study used telephone surveys to collect data on demographic characteristics, health status and use of and need for a wide range of health-related services. For all 22 services, participants were asked a series of questions about their patterns of use and on the importance of and their satisfaction with services received. People who did not use the service were asked about their need for the service. Details about the survey and how the survey was developed are described elsewhere (Garcia and Finlayson, 2005; Benjamins and Finlayson, 2007; . The University of Illinois at Chicago's Institutional Review Board approved this study.
Sample
The study recruited people with MS in Minnesota, Wisconsin, Illinois, Indiana and Michigan through mailings, general advertising and newsletters. Potential participants were identified through the National Multiple Sclerosis Society (NMSS), NMSS events, North American Research Committee on Multiple Sclerosis, MS Connections newsletters and nursing homes and assisted living facilities known to have multiple residents with MS. Participants had to have a self-reported diagnosis of MS and be 45 years of age or over to qualify for the study. A total of 2277 people volunteered to participate. Because of the original study's focus, all volunteers ages 65 and older (n ¼ 779) were contacted for the survey, while 585 volunteers were randomly selected from a pool of 1498 individuals between the ages of 45 and 64. A total of 725 individuals aged 65 and older completed the survey, while 557 individuals between the ages of 45 and 64 completed the survey. Therefore, the available sample for this analysis was 1282 people. However, five people had unusable data on use of health promotion and wellness services and five additional people had unusable data on unmet need for health promotion and wellness services, leaving a sample size of 1272 for the current analyses.
Dependent variable
Participants were asked a series of questions to determine their utilization of and need for health promotion and wellness services. The first question was, 'have you ever used health promotion and wellness services?' If they said yes, they were probed further to determine when the services were last used. Figure 1 provides additional details on the flow of questions. From these questions, a three-category variable was created: never used health promotion and wellness services (never user), used health promotion and wellness services more than a year ago (former user) and used health promotion and wellness services within the past year (recent user). If a participant inquired, interviewers were trained to provide clarification about each of the services being addressed in the study. For the health promotion and wellness services, this clarification explained that these services included community-based programs and services that focussed on self-initiated activities, which promoted overall health and well-being (e.g. exercise classes, health education classes, health screening programs and nutritional education).
A dichotomous variable was constructed for unmet needs for health promotion and wellness services. People who had indicated that they were currently using these services were asked about the importance of the services to their overall health and well-being and how satisfied they were with the services they were receiving. People who had indicated that they were not currently using these services were asked whether they needed the services now. Thus, participants were classified as having an unmet need for health promotion and wellness services if they never used these services but felt that they needed them, were former or recent users and needed to return, or were current users and were dissatisfied with the services they were receiving (Schriner and Fawcett, 1988) . Participants not fitting into one of these classifications were considered to have their needs met.
Independent variables
Based on previous research cited in the introduction, we tested the following six hypotheses: (i) younger, more educated and female respondents ( predisposing factors) would be more likely to have used health promotion and wellness services (either in the past year and more than 1 year ago) compared with never having used services (Wallace and Hirst, 1996; Carrasquillo et al., 2001; Lave et al., 1995) ; (ii) respondents who reported problems with transportation, had inadequate income, were living in a rural community, were not married, or were not working (enabling factors) would be less likely to have used services (either in the past year or more than 1 year ago) compared with never having used services Wallace and Hirst, 1996) ; (iii) respondents who reported activities of daily living limitations, deteriorating MS status, difficulty managing the disease now compared with 1 year ago, or that common MS-related Utilization of health promotion and wellness services 321 symptoms interfered with daily activities (need factors) would be less likely to have used services (either in the past year and more than 1 year ago) compared with never having used services (Wallace and Hirst, 1996; ; (iv) gender, age and education ( predisposing factors) will influence perceptions about unmet needs for health promotion and wellness services (Carrasquillo et al., 2001; Lave et al., 1995) ; (v) problems with transportation, inadequate income, living in a rural community, not being married or not working (enabling factors) will increase the likelihood of reporting unmet needs (Neri and Kroll, 2003; Drainoni et al., 2006) ; (vi) indicators of poor or declining health (need factors) will increase the likelihood of reporting unmet needs (Kim et al., 2009) .
Predisposing factors
Predisposing characteristics included age, gender and education. Race was not selected due to homogeneity of the sample (97% non-Hispanic white). Age was used as a continuous variable, while gender (male/female) and education (less than high school/high school or higher) were used as dichotomous variables.
Enabling factors
Enabling factors included martial status (married/not married), type of community, (urban -suburban/small town -rural), work status (working/not working), perceived income adequacy (adequate or inadequate) and problems with transportation (yes/no). We selected martial status as a proxy for social support because the most common caregiver for an adult with MS is the spouse , who may facilitate access to health promotion and wellness services. Participants were asked to describe the community or place where they lived as urban, suburban, small town or rural. A dichotomous variable was created: living in a rural or small town versus living in a suburban or urban community. Participants were classified as working or not working, regardless of the reason (e.g. disability, retirement). In terms of income, participants were asked whether their income and assets satisfied their needs very well, adequately, with some difficulty, not very well or was totally inadequate. A dichotomous variable was created from these options: very well or adequate versus with some difficulty, not very well or totally inadequate.
Need factors
Need factors were conceptualized as indicators of functional decline, activity limitations and symptom severity. Participants were asked whether their MS within the last year were stable, improving, deteriorating or variable. This question was used as a four-level categorical variable in the analyses due to the nonordinal nature of the variable. Participants were also asked whether they were managing the disease better, about the same or worse as compared with 1 year ago. This question was used as a three-level categorical variable in the analyses.
Current ability to perform activities of daily living was based on a valid measure developed for people with MS and other conditions (Hoenig et al., 2001) . Participants were asked about their ability to perform 11 ADL tasks. The response options asked participants whether they never needed help, sometimes needed help or piece of equipment or always needed help or piece of equipment to complete a given task. Responses for these items were summed, and appropriate quartile cutoff points were identified to retain the ordinal nature of the original response scale. The four resulting categories of the composite ADL limitation measure represented the following levels of limitation: none, minimal (some assistance with 2-4 tasks), moderate (some assistance with 5-10 tasks) and maximal (sometimes or always needs assistance with all tasks).
Symptom severity was conceptualized and measured as perceptions about the degree to which symptoms interfered with daily activities. Participants reported the extent to which MS symptoms interfered with their typical daily activities (i.e. not at all, a little bit or a lot). The common MS-related symptoms addressed in the analyses were: fatigue, problems with balance and mobility, depression, pain, poor concentration and forgetfulness and problems sleeping.
Analysis
To test the hypotheses of this study, multinomial and logistic regression models were used (Agresti, 2002) . A multinomial model was used to identify the variables that were significantly 322 M. Plow et al.
associated with the utilization of health promotion and wellness services. This model was selected because the utilization variable was three levels and did not meet the assumptions of a proportional odds model. Given the hypotheses of the study, 'never used services' was used as the reference category. Since the unmet variable was dichotomous, a logistic regression model was used. Model selection for both analyses was performed using the stepwise, backward and forward selection methods. A p-value of 0.05 was used for inclusion and exclusion of independent variables in the model. All three selection methods resulted in the same model being chosen. The deviance (p ¼ 0.14) and Pearson's (p ¼ 0.27) goodness-of-fit tests for the multinomial model and the Hosmer-Lemeshow goodness-of-fit test (p ¼ 0.28) for the logistic model did not indicate any potential problems with the data fitting the models.
RESULTS

Descriptive
Almost 60% of the research sample reported never using health promotion and wellness services and 19.7% reported an unmet need for these services. Of the 88 'never users' who indicated that they needed services, 46.6% thought services were not available to them. Of the current users, 97.5% thought the services were important to their overall health and well-being and 98.4% reported being satisfied with the services. Tables 1 and 2 provide additional details 
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Utilization of health promotion and wellness services 323 great deal to have used health promotion and wellness services within the past year compared with never using these services.
Unmet needs for health promotion and wellness services Table 4 provides results for the final logistic regression model. Factors associated with the unmet need for health promotion and wellness services included sex, education, marital status, income adequacy, pain and ability to do everyday activities now compared with 1 year ago. In terms of predisposing factors, females were 2.34 (CI: 1.56, 3.51) times more likely to report an unmet need for health promotion and wellness services than males. Respondents who had more than a high school education were 1.58 (CI: 1.14, 2.20) times more likely to report an unmet need for health promotion and wellness services compared with individuals who had an education of high school or less. In terms of enabling factors, respondents who were not married were 1.79 (CI: 1.31, 2.43) times more likely to report an unmet need for health promotion and wellness services compared with individuals who were married. Individuals who reported that their current income was inadequate to satisfy their needs were 1.83 (CI: 1.31, 2.56) times more likely to report an unmet need for health promotion and wellness services.
In terms of need factors, respondents who reported that pain interfered a great deal with daily activities were 1.96 (CI: 1.34, 2.87) times more likely to report an unmet need for health promotion and wellness services compared with individuals who had no problems with pain interfering with daily activities. Individuals who reported that their ability to do everyday activities were worse now compared with 1 year ago were more likely (OR ¼ 2.13, CI: 1.16, 3.92) to report an unmet need for health promotion and wellness services compared with individuals who reported their ability to do everyday activities as better.
DISCUSSION
This is the first study to date that has identified factors associated with utilization of and unmet needs for health promotion and wellness services among middle-aged and older adults with MS. Health promotion and wellness programs may promote health-related quality of life and healthy behaviors among people with MS (Stuifbergen et al., 2003; Bombardier et al., 2008) . However, results of our study indicate that middle-aged and older adults with MS who are male, less educated or whose problems with balance or mobility interfere with daily life are less likely to utilize health promotion and wellness services. Furthermore, males and people who have not graduated high school are also less likely to report an unmet need for health promotion and wellness services. Future research will need to explore strategies to identify why these individuals are less like to use or report needing these services, as well as test different strategies to promote utilization of health promotion and wellness services for all older adults with MS.
We found that almost 60% of the respondents had never used health-promotion services and only 20% reported an unmet need. This finding could reflect a problem with the perceived benefits of services or a limitation with how we defined health-promotion services. Since we defined services as community based, participants may not have included services offered over the internet or phone. This explanation may be partially supported by our finding that participants with balance or mobility problems were significantly more likely not to use health-promotion services (i.e. if internet and phone-based services were included, the underutilization reported by people with balance or mobility problems may not have been as pronounced). Perceptions and attitudes toward health promotion services, including services that are internet based, will need to be explored in future research.
Our findings that transportation difficulties, income inadequacy and functional limitations were associated with the utilization or unmet needs for health promotion services may be indicative of larger problems within the environment. We know that the environment creates many barriers for people with disability to engage in healthy behaviors (e.g. accessing recreational facilities and healthy foods in grocery stores) Mojtahedi et al., 2008) . In addition, the environment may create barriers for the utilization of the very services that can promote behavior change. An ecologic approach that focuses on understanding how to modify both personal and environmental factors is needed.
Utilization of services
The results of this study generally support our first hypothesis. Participants had differing predispositions for utilizing health promotion and wellness services based on gender and education. Social norms and males' attitudes towards health promotion programs and selfhelp groups may discourage use of these services (Galdas et al. 2005) . A combination of environmental factors and social factors may Utilization of health promotion and wellness services 327 discourage people who have not graduated high school to utilize health-related services (Adler and Newman, 2002) . Age was not associated with utilization of services in this study. This finding could be due to including indicators of declining health status in the analysis or it may reflect the growing recognition that health promotion and wellness services have value for older adults (Rabiner, 2005) .
It is interesting to note that no enabling factors were significant in the final utilization model and only one need factor was included. Thus, our second and third hypotheses were not completely supported. Controlling for gender and education, only one need factor was significant in the final model-problems with balance or mobility. Future research will need to explore whether this factor is a barrier for accessing health promotion and wellness services. Problems with balance or mobility may make it difficult for people to travel outside their homes, which could lead them to engage in activities that are viewed only as a necessity (Yeom et al., 2008) .
Unmet needs
Two predisposing factors (i.e. gender and education) were significant in the final unmet needs model, which partially supports our fourth hypothesis. Females and people with more than a high school education were more likely to report unmet needs for health promotion and wellness services. Future research will need to explore the beliefs and values that males and people with less education have about health promotion and wellness services. Qualitative research may be the most appropriate way of accessing this knowledge.
Two enabling factors (i.e. marital status and income adequacy) and two need factors (i.e. pain that interfered with daily activities and ability to do everyday activities now compared with 1 year ago) were associated with unmet needs, which partially support our fifth and sixth hypotheses. Previous research has indicated that being married increases social support for engaging in health behaviors and utilizing health care services (Wood et al., 2007) . Since many health promotion and wellness services cost money (e.g. gym membership), perceptions about income adequacy and actual ability to pay for these services may contribute to an unmet need (i.e. lower income adequacy, less ability to pay, greater need). Pain and declining ability to perform everyday activities may make the need for health promotion and wellness services more salient and thereby increase the likelihood of having an unmet need.
Although there were strengths to this study, including a large research sample focussing on middle-aged and older adults with MS, there were also some limitations. The broad focus on health promotion and wellness services as well as relying on self-reports of utilization may have caused misclassification of participants, which may have introduced some bias into the odds ratio estimates. Health promotion and wellness services were only 1 of 22 services examined, which precluded us from collecting data about the specific types of health promotion and wellness services utilized.
Although MS is predominantly a disease of white females, future research will need to identify recruitment strategies to increase participation in underserved segments of the population with MS. Specifically, given the sociodemographic characteristics of our sample, future research will need to explore the needs of minorities, those who have not graduated high school, and those with low income. Furthermore, given the small number of people who were dissatisfied with services, we were unable to explore whether there were differences between those people who never used services but said they needed it versus those who used it and were dissatisfied. The factors that influence these two groups of people may be different and may have implications for promoting utilization.
CONCLUSION
With the growing popularity and utilization of heath promotion and wellness programs (Rotenberk, 2007) , we will need to understand how to increase the use of these services for all middle-aged and older adults with MS to avoid widening the health-disparities gap. This study has identified segments of the population with MS that are less likely to utilize health promotion and wellness services. Future research will need to explore why these segments of the population are less likely to utilize services. Such research will provide information on how to target messages to increase utilization. Potential strategies to increase utilization, such as providing transportation to and from services, offering services at a low cost and disseminating information about potential benefits, will need to be explored.
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